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Abstract 

This  paper  discusses  the  theoretical  and  empirical  foundations  of  the  use  of  storytelling 
in  instruction. The  definition  of  story  is  given  and  four  instructional  methods  are  identified 
related  to  storytelling:  case-based,  narrative-based,  scenario-based,  and  problem-based 
instruction.  The  article  provides  descriptions  of  the  four  instructional  methods,  describes 
several  research  issues,  delineates  foundational  work  and  theories,  and  proposes  a  re¬ 
search  agenda. 

For  thousands  of  years  societies  have  taught  key  principles  through  storytelling  (Brady, 
1 997;  MacDonald,  1 998).  In  some  cultures  without  written  language,  storytelling  was  the 
only  way  to  convey  a  society's  culture,  values,  and  history  (Egan,  1 989).  Great  leaders  of  all 
types  (e.g.,  religious,  political,  educational,  and  military)  have  used  stories  as  instructional 
tools  in  the  form  of  parables,  legends,  myths,  fables,  and  real  life  examples  to  convey  im¬ 
portant  information  (Benedict,  1934;  Brown  &  Duguid,  1998;  Davenport  &  Prusak,  1998; 
Leonard-Barton,  1995).  Fictional  and  nonfictional  examples  have  always  been  powerful 
teaching  tools.  Storytelling  as  an  information  medium  is  heavily  used  today  in  educa¬ 
tion  and  training  of  all  types.  We  see  evidence  of  this  in  dentistry  (Whipp,  Ferguson,  Wells 
&  lacopino,  2000),  the  military  (Cianciolo,  Prevou,  Cianciolo  &  Morris,  2007),  aviation  (Cohn, 
1994),  general  medicine  (Churchill  &  Churchill,  1989),  law  (Dorf,  2004;  Rhode  &  Luban, 
2005),  and  business  (Ellet,  2007;  Forbes  Magazine  Staff  &  Gross,  1 997). These  are  just  a  few 
groups  which  rely  heavily  on  storytelling  as  a  method  for  teaching  key  principles  of  their 
discipline,  and  to  help  build  analytical  prowess  in  students  and  trainees. 

Philosophical  shifts  related  to  the  nature  of  learning  are  encouraging  the  return  of 
less  structured  and  less  directive  forms  of  training  and  teaching.  New  media  technologies 
make  it  much  easier  to  bring  stories  to  life  and  have  become  an  increasingly  significant 
part  of  participatory,  popular  culture  (Jenkins,  2006).  Instructional  storytelling  is  increas- 
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ing  in  frequency  (Jonassen  &  Hernandez-Serrano,  2002),  making  it  an  important  topic  for 
more  thorough  and  collaborative  study. This  article  seeks  to  address  some  possibilities  for 
further  research  on  storytelling  for  instruction  and  to  suggest  a  way  to  parse  data,  focus 
inquiry,  and  to  establish  a  common  language. 

The  Four  Types  of  Story-based  Instruction:  Descriptions  and  Research 

Foundations 

There  are  many  definitions  of  what  constitutes  a  story  or  narrative.  Many  center  around 
the  following  definition  that  we  have  found  useful  for  our  analysis.  Labov  (1 972)  defines 
a  narrative  "as  one  method  of  recapitulating  past  experiences  by  matching  a  verbal 
sequence  of  clauses  to  the  sequence  of  events"  (p.  359-60)  and  at  a  minimum  a  "se¬ 
quence  of  two  clauses  which  are  temporally  ordered"  (p.  360).  A  story,  then,  facilitates 
instruction  directly  through  verbal  or  linguistic  means  and  indirectly  by  aiding  in  the 
mental  construction  of  a  sequence  of  events  enacted  foror  by  the  learner.  The  semantic 
structures  and  temporal  ordering  of  information  in  a  story  act  as  an  attention-focusing 
mechanism  (Gerrig,  1993)  that  aids  in  inquiry,  decision-making,  and  learning.  Specific 
focusing  mechanisms  include  plots  (O'Brien  &  Myers,  1987;  Trabasso,  van  den  Broek, 
&  Suh,  1989),  problems  (Savery  &  Duffy,  1995;  Merrill,  2002),  and  contextualized  situ¬ 
ations  (Sacks,  1 995;  Salas,  Wilson,  Priest,  &  Guthrie,  2006).  The  purpose  of  a  story  may 
range  from  entertainment  to  instruction,  but  all  stories  share  a  similar  experiential  (as 
opposed  to  abstracted)  approach  to  encapsulating  information.  This,  then,  is  the  cen¬ 
tral  characteristic  of  the  analysis  in  this  article.  This  characteristic  is  used  in  selecting 
four  instructional  methods  that  seek  to  engage  the  learner  through  context  in  order  to 
provide  a  simulated  experience. 

The  four  major  instructional  methods  that  are  informed  by,  embedded  in,  or  or¬ 
ganized  around  a  story  structure  are  case-based,  scenario-based,  narrative-based,  and 
problem-based  instruction.  Each  method  presents  learners  with  a  temporally  ordered 
sequence  of  information  and  employs  an  attention-focusing  mechanism.  Uniting  these 
methods  through  a  common  characteristic  enables  researchers  to  draw  on  one  another's 
work  for  insights  into  the  learning  process. 

There  are  all  manner  of  publications  about  how  best  to  formulate  and  implement 
instruction  using  the  methods  above.  Many  publications  (Gershon  &  Page,  2001 ;  Harries, 
2003;  Hill,  Gordon  &  Kim,  2004;  Merrill,  2002;  Preczewski,  Hughes-Caplow  &  Donaldson, 
1 996)  even  offer  prescriptive  guidelines  to  those  who  teach  using  storytelling.  However, 
there  is  not  a  great  deal  of  theoretical  foundation  or  empirical  evidence  behind  the 
storytelling  technique.  The  key  questions  are:  why  does  it  work  so  well?  What  are  the 
features  and  characteristics  of  stories  that  make  them  work? 
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The  remainder  of  this  paper  will: 

1.  Describe  each  instructional  method  and  provide  an  example  of  the  method 
within  an  instructional  setting. 

2.  Identify  research  foundations  and  relevant  theoretical  literature. 

3.  Propose  research  questions  and  agendas  for  further  study  of  the  use  of  storytell¬ 
ing  in  instruction. 

This  synopsis  is  not  intended  to  be  a  comprehensive  overview  of  the  work  happen¬ 
ing  within  any  of  the  scenario-,  case-,  narrative-  or  problem-based  domains.  Rather  it  is 
meant  to  identify  some  of  the  current  projects  and  relevant  literature  that  serve  to  lay  a 
groundwork  for  further  research.  Although  several  of  the  examples  are  taken  from  the 
military  domain,  the  principles  and  practices  described  by  the  methods  are  relevant  to 
other  kinds  of  training  contexts. 


Descriptions 

Case-based  instruction.  In  case-based  instruction,  the  problem  and  the  solution  are 
fixed  and  the  learner  is  positioned  as  an  outside  observer  relative  to  specific  situa¬ 
tions  in  the  past  (Barnes,  Christensen,  &  Hansen,  1994).  While  still  an  interpretive  act, 
cases  seek  to  detail  concrete  events  and  a  series  of  descriptive  facts  as  they  actually 
happened,  making  it  very  historical  in  nature  (Wieviorka,  1992).  Cases  have  a  known 
outcome  and  are  not  interactive  in  the  sense  that  learners' decisions  do  not  have  an 
effect  on  the  outcomes.  Cases  carry  significant  authority,  whether  they  should  or  not, 
by  virtue  of  their  specific  factual  content  (Abbott,  1 992).  An  example  of  how  they  are 
used  in  education  follows. 

The  U.S.  Department  of  Defense  Personal  Security  Research  Center  (PERSEREC),  U.S. 
Secret  Service,  and  Carnegie  Mellon  University's  Computer  Emergency  Response  Team 
(CERT)  have  collected  several  hundred  cases  ofcyber  crime  throughout  the  United  States. 
These  document  in  detail  the  actual  incidents  leading  up  to  the  detection,  investigation, 
and  prosecution  of  cyber  crime.  The  results  of  this  research  led  Cappelli,  Desai,  Moore, 
Shimeall,  Weaver,  and  Willke  (2006)  to  create  the  Management  and  Education  of  the  Risk 
of  InsiderThreat  (MERIT)  workshop  to  provide  a  medium  for  instructing  managers  on  the 
implications  of  their  findings. 

As  described  in  Greitzer,  Moore,  Cappelli,  Andrews,  Carroll,  and  Hull  (2008),  ongoing 
work  at  CERT  attempts  to  find  effective  mechanisms  for  communicating  the  results  of 
this  research  to  practitioners  in  government  and  industry  through  integrative  models  of 
the  problem,  case  studies  and  assessment  of  best  practices,  and  interactive  instructional 
cases  and  games  in  which  players  are  challenged  to  identify  insider  threat  risks  and  take 
steps  to  mitigate  them. 
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The  MERIT  workshop  focuses  on  insider  IT  sabotage  and  has  the  following  struc¬ 
ture: 

•  overview  of  empirical  research  on  insider  threat 

•  interactive  discussion  of  the  instructional  case  of  insider  IT  sabotage 

•  general  observations  from  case  data 

•  system  dynamics  model  (problem,  prevention,  and  mitigation) 

•  recommendations  for  countering  threats 

The  overview  of  empirical  research  is  intended  to  show  the  learners  how  major  trends 
of  insider  dangers  and  threats  are  identified  and  linked  to  the  practices  of  the  victimized 
companies.  The  research  gives  a  scope  of  the  problem  and  the  average  damage  inflicted 
by  the  criminal. This  helps  to  preface  the  case  to  be  considered  and  establishes  a  broader 
context  for  case  interpretation. 

Instructional  cases  serve  to  aide  the  learner  in  creating  a  mental  model  of  targeted 
lessons  derived  from  the  body  of  empirical  research  done  by  MERIT.  Potential  solutions 
and  alternative  approaches  are  considered  by  the  group  as  they  work  through  the  case. 
Each  case  is  centered  on  a  handful  of  key  concepts  and  system  vulnerabilities.  From  this 
exercise  participants  generate  and  compare  observations  of  maladaptive  behaviors 
demonstrated  in  the  case. 

MERIT  is  currently  working  on  using  the  resulting  system  dynamics  model  as  a  back¬ 
ground  for  designing  an  interactive  learning  environment  in  which  a  prototypical  case 
can  be  experienced  by  workshop  participants  in  real  time. 

Narrative-based  instruction.  In  narrative-based  instruction  the  problem  and  solution 
are  also  fixed  but  the  learner  is  positioned  within  the  narrator's  context  and  control  of 
information  (Cobley,  2001 ).  Emotional  engagement  or  entertainment  is  a  central  purpose 
of  narrative  and  sets  it  apart  from  the  other  methods.  A  narrative  is  multifunctional  in  the 
sense  that  it  attempts  to  appeal  to  emotions,  as  well  as  recount  facts  and  events  (Martin, 
1 986).  It  need  not  be  a  real  or  actual  experience  (Chatman,  1 978).  Although  it  attempts 
to  illustrate  the  causality  of  a  linear  series  of  events,  it  does  not  necessarily  have  to  relate 
the  events  in  chronological  order  (Cobley,  2001). 

Karen  DeMeester  (in  press),  provides  a  clear  example  of  how  narrative  can  be  used 
in  instruction,  as  well  as  in  therapeutic  practice.  Experiences  in  war  disrupt  the  normal 
schemata  used  to  manage  daily  life  and  can  diminish  a  soldier's  performance  and  reliability 
upon  returning  home  causing  a  need  for  medical  and  psychological  treatments.  Stories 
provide  both  preventative  and  therapeutic  measures  for  helping  soldiers  identify  existing 
schemata,  obtain  more  resilient  scripts,  and  reconstruct  damaged  beliefs  and  assumptions 
that,  left  unattended,  would  otherwise  be  difficult  and  destructive  for  their  civilian  lives. 

Programs  are  being  designed  that  use  a  variety  of  multimedia  and  computer  tech¬ 
nologies  that  place  soldiers  in  environments  where  they  will  encounter  stressful  narrative 
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structures  experienced  by  others  in  similar  situations.  Designers  begin  by  asking  combat 
veterans  to  remember  and  describe  the  sensory  and  emotional  content  of  a  traumatic 
event  in  a  therapeutic  setting.  Memories  often  return  as  fragments  and  require  some 
piecing  together  on  the  part  of  the  designer  to  create  a  coherent  and  complete  narrative. 
The  narratives  are  then  embedded  into  virtual  reality  software,  graphic  novels,  or  other 
media  where  the  patient  or  trainee  will  experience  the  emotional  and  physical  settings  of 
combat.  Several  programs  of  slightly  different  content  are  in  development  and  examples 
follow. 

The  Virtual  Reality  Medical  Center  in  California  is  examining  stress  inoculation  train¬ 
ing.  A  two  part  approach,  combining  simulations  and  live  training,  uses  stories  to  develop 
techniques  for  helping  soldiers  understand  and  control  their  fear  and  anxiety  during  tacti¬ 
cal  decision  making  tasks  (Kaplan,  2005).  The  Marine  Corps  Combat/Operational  Stress 
Control  (COSC)  Program  has  developed  Awareness  Projects  heavily  reliant  on  narrative 
and  storytelling.  The  Graphic  Novel  Project,  for  example,  creates  comic-style  novels  in 
conjunction  with  artists  at  DC  Comics™  that  depict  stories  of  soldiers  returning  home,  their 
successes  and  failures  in  adjusting  to  civilian  life,  and  the  effects  of  their  choices  to  accept 
or  reject  treatment. The  Army's  Battlemind  Program  uses  film  to  show  that  understandable 
behaviors  in  combat  are  often  inappropriate  upon  the  soldier's  return  home. 

Successful  programs  help  the  trainees  1 )  remember  the  details  and  timing  of  events, 
2)  couple  the  sensory  and  emotional  responses  to  these  events,  3)  conceptualize  the  events 
to  identify  the  relevant  assumptions  and  beliefs  influencing  their  interpretation  of  the 
experience,  4)  articulate  the  meanings  that  can  be  garnered  from  the  event  that  will  aide 
oneself  and  others,  and  5)  compile  the  story  in  a  way  that  will  make  sense  to  a  listener. 

DeMeester  concludes  her  discussion  of  this  approach  to  narrative-based  instruction 
by  pointing  out  that  soldiers  often  compare  their  actions  and  feelings  in  warfare  against 
prevalent  heroic  archetypes.  In  mythic  and  cultural  traditions,  the  hero  serves  as  a  para¬ 
gon  of  moral  and  social  excellence,  pitted  against  great  and  clearly  identifiable  evil,  and 
willing  to  sacrifice  all  for  the  greater  good.  Modern  war,  however,  fails  to  provide  such 
clear  demarcations  for  moral  choices.  It  can  be  difficult  to  connect  the  outcomes  of  spe¬ 
cific  missions  with  service  to  one's  country,  suggesting  that  perhaps  supplanting  more 
specific  and  realistic  accounts  of  heroism  for  the  more  widespread  mythic  models  would 
aide  soldiers  in  avoiding  disillusionment. 

Scenario-based  instruction.  In  scenario-based  instruction  the  problem  is  character¬ 
ized  by  fixed  solution  criteria  and  the  learner  is  positioned  in  an  interactive,  real-time  ex¬ 
perience  that  allows  for  a  variety  of  solution  paths  (Salas,  Wilson,  Priest,  &  Guthrie,  2006). 
Scenarios  are  constructed  using  information  from  cases  or  instructor  experience  and  are 
creatively  authored  to  measure  specific  performance  outcomes  (Baker,  Kuang,  Feinberg, 
&  Radtke,  2004).  Records  of  individual  and  team  trainee  responses  can  be  used  in  a  sto- 
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rylike  debriefing  for  generalization  to  future  decision  making.  Improved  performance  is 
emphasized  over  declarative  knowledge,  although  history  and  content  are  central  to  a 
scenario's  function  (Ross,  Phillips,  Klein,  &  Cohn,  2005). 

The  goal  of  scenario-based  training  in  the  military  is  to  develop  cognitive  templates 
such  that  military  personnel  experience  as  many  combinations  of  battlefield  variables  as 
possible  while  in  training.  Following  is  an  example  of  a  military  training  scenario.  In  this 
scenario,  the  trainees  are  four  F-1 6  fighter  aircraft  pilots,  each  in  his  or  her  own  aircraft.The 
focus  of  the  training  is  on  a  new  flight  lead  who  is  in  charge  of  planning  and  conducting 
the  four-ship  mission.  The  flight  lead  must  maintain  situational  awareness  of  the  entire 
battle  area  in  the  sky,  including  the  current  status  and  tasking  of  each  of  the  other  three 
pilots. 

Training  a  flight  lead  to  proficiency  is  a  difficult  task  because  of  all  the  variables  that 
are  changing  in  the  air  to  air  battle  at  an  extremely  rapid  pace.  A  typical  training  scenario, 
that  might  be  used  regardless  of  whether  the  four  pilots  are  training  in  simulators  or  on 
the  range  in  actual  jets,  would  establish  a  mission  objective  and  identify  a  threat  (enemy 
aircraft  and  ground  to  surface  missiles)  against  which  the  trainees  must  fly.  A  scenario 
might  be  a  defensive  counter  air  mission  that  has  the  enemy  aircraft  coming  to  bomb  a 
friendly  airfield,  and  the  F-1 6  pilots  must  defend  the  airfield. 

First,  the  scenario  designer  would  work  with  the  training  or  instructional  designer  to 
determine  what  the  learning  objectives  are  for  the  flight  lead. These  objectives,  including 
the  standards  by  which  performances  are  measured,  drive  the  design  of  the  scenarios. 
The  scenario  designer  would  develop  a  plausible  story  about  the  mission.  A  major  task 
of  the  scenario  designer  is  to  lay  out  the  constraints  of  the  scenario.  For  example,  how 
long  it  will  take  for  reinforcements  to  arrive  on  scene,  or  how  much  fuel  is  available  to 
the  F-1 6  flight. 

Once  the  designer-storyteller  has  answered  the  questions  above,  plus  a  host  of  oth¬ 
ers,  he  or  she  would  lay  out  a  basic  intelligence  briefing  that  would  be  given  to  the  flight 
lead  who  is  planning  the  mission.  The  intelligence  briefing  typically  gives  some  context 
for  the  scenario  (e.g.,  what  is  the  strategic  situation,  what  does  this  particular  mission  have 
to  do  with  the  larger  war).  Using  the  intelligence  data,  the  flight  lead  develops  a  plan  for 
the  mission  taking  all  objectives  and  constraints  into  consideration.  The  plan  is  briefed 
to  the  rest  of  the  flight,  and  to  any  other  personnel  who  might  be  involved  in  supporting 
the  flight.  The  mission  is  flown,  and  whether  the  scenario  is  conducted  in  simulators  or 
on  the  training  range,  as  much  measurement  as  possible  is  made  of  the  many  activities 
that  happen  during  the  scenario  play. 

Finally,  the  flight  lead  and  their  flight  reassemble  to  debrief  what  just  happened.  If 
the  capability  is  available  at  that  training  site,  a  recorded  replay  of  the  mission  is  shown 
on  bird's-eye  view  screens  that  let  the  trainees  look  down  on  the  mission  as  it  unfolded. 
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The  flight  lead  and  the  instructor,  who  has  watched  the  entire  scenario  from  planning  to 
debrief,  explain  to  the  flight  what  went  right  and  what  went  wrong  and  document  lessons 
learned  from  the  mission.  The  instructor  makes  a  judgment  about  how  the  flight  and  the 
flight  lead  did  in  comparison  to  training  standards. 

Air-to-air  missions  are  always  fluid. There  typically  are  no  single  right  solutions  to  the 
problem.  The  scenario  design  should  allow  for  many  different  approaches  to  reaching  the 
objective,  which  is  the  successful  defense  of  the  airfield.  If  we  refer  back  to  our  storytelling 
theme,  the  scenario  designer  and  the  instructor  must  be  prepared  for  a  huge  number  of 
plot  twists  during  an  air  to  air  scenario.The  key  is  to  train  using  enough  different  scenarios 
so  that  the  trainees  build  cognitive  templates  that  can  be  referred  to  in  any  new  situation 
the  pilots  encounter  in  the  future. 

Problem-based  instruction.  In  problem-based  instruction  the  problem  is  ill  structured 
with  no  preformed  solution  criteria  or  parameters  (Hmelo-Silver,  2004;  Savery,  2006)  and 
the  learner  is  positioned  as  the  director  of  learning  activities  (Barrows,  1 980).  The  problem 
is  used  as  a  tool  for  understanding  declarative  and  abstract  knowledge  (Wood,  2003)  in 
a  context  to  improve  transfer  to  practice  (Barrows,  1980).  The  method  is  embedded  in  a 
collaborative  team  environment  (Boud  &  Feletti,  1997;  Hmelo-Silver,  2004)  where  inde¬ 
pendent  learning  is  brought  back  to  form  the  collective  ideas  of  the  group  (Savery,  in 
press;  Wood,  2003). The  teacher  or  tutor  may  take  on  the  role  of  facilitating  the  discussion 
but  will  refrain  from  providing  declarative  facts  or  knowledge,  to  help  the  learner  main¬ 
tain  responsibility  for  his  or  her  own  solution  and  learning  (Savery,  1 998;  Savery  &  Duffy, 
1 995).  Barrows  (n.d.)  and  Savery  (2006)  provide  detailed  overviews  of  the  characteristics 
of  problem-based  learning. 

The  U.S.  Air  Force  Research  Laboratory  in  Mesa,  Arizona  is  pursuing  programs  that  use 
problem-based  instruction  to  teach  decision  making  processes  to  aeronautical  manage¬ 
ment  technology  students.  In  emergency  situations  it  can  be  difficult  to  draw  on  training 
and  knowledge  stores.  It  is  also  difficult  to  create  a  comprehensive  set  of  procedures  for 
complex  and  subtly  unique  dilemmas  that  are  encountered  by  pilots.  This  line  of  research 
seeks  to  establish  problem-based  teaching  and  learning  practices  that  assist  pilots  in  gain¬ 
ing  broad  analytical  and  action-focused  generative  skills  for  use  in  novel  situations. 

Students  begin  by  receiving  an  overview  of  problem-based  practices.  The  roles  of 
the  facilitator  are  defined  and  the  demands  of  problem-based  learning  are  identified. 
This  helps  to  avoid  confusion  or  comparison  of  the  instructional  method  against  more 
traditional  forms  of  teaching.  Learners  are  divided  into  small  groups  of  4  to  5  people.  The 
facilitator  and  the  learners  then  read  through  an  actual  account  of  a  pilot  managing  an 
airplane  malfunction  together.  The  story  provides  meaningful  details  about  prelaunch 
activities,  destination,  dialogue  with  Air  Traffic  Control,  and  thoughts  and  opinions  as 
voiced  by  the  narrator  of  the  story. 
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Students  only  read  to  the  event  where  the  malfunction  or  problem  is  detected.  At  this 
point,  the  story  is  set  aside  and  each  group  is  asked  to  discuss  possible  courses  of  action, 
identify  additional  information  needed  to  make  an  informed  decision  and  take  note  as  much 
as  they  are  able  of  the  inquiry  process  they  are  going  through.  A  member  of  the  group 
records  ideas,  comments,  and  questions  as  voiced  by  the  others  discussing  the  situation. 

After  some  debate  the  groups  are  then  asked  to  review  the  notes  taken  by  the 
scribe  to  detail  a  research  plan.  It  is  here  that  the  learners  consider  what  questions  are 
the  most  important  to  answer,  what  resources  would  be  the  most  valuable,  what  possible 
solution  sets  would  look  like,  and  what  criteria  are  necessary  for  determining  when  they 
have  reached  a  reasonable  solution.  Over  several  sessions,  students  reconvene  to  present 
their  findings,  share  additional  information,  and  discuss  old  and  new  ideas  for  solutions. 
The  facilitator  assists  the  students  in  identifying  gaps  or  limitations  in  their  thinking  pro¬ 
cesses  and  helps  them  to  formulate  new  lines  of  inquiry  as  necessary  without  providing 
information  or  solutions. 

The  session  ends  when  each  group  presents  their  solution  to  the  class  and  a  discus¬ 
sion  of  important  similarities  and  differences  is  facilitated  by  the  tutor  or  instructor.  The 
facilitator  finishes  reading  the  original  story  and  debriefs  the  session  by  identifying  and 
revoicing  the  process  that  the  learners  followed  in  developing  a  workable  plan,  emphasiz¬ 
ing  the  process  over  the  specific  content  for  this  situation  itself. 

This  practice  provides  learners  with  a  problem-based  learning  environment  from 
which  to  imagine  and  research  potential  outcomes  and  conclusions.  Participants  create 
their  own  community  stories  as  they  consider  together  the  actions  and  events  needed  to 
resolve  the  problem.  A  large  variety  of"plots"and  alternatives  are  constructed  around  the 
single  problem  situation  presented  at  the  beginning  of  the  session.  This  enables  learn¬ 
ers  to  draw  on  a  decision  process  tied  to  issues  of  working  through  complex  events  with 
high  stakes  outcomes. 


Research  Foundations 

Each  of  the  four  methods  has  a  rich  history  of  literature.  One  of  the  advantages  of  grouping 
them  together  under  the  umbrella  of  storytelling  is  that  connections  can  be  made  between 
the  various  theoretical  and  methodological  traditions,  thereby  informing  our  understand¬ 
ing  of  the  relationships  between  storytelling  and  the  processes  of  the  mind.  None  of  what 
follows  is  to  be  taken  as  the  final  word  on  the  matter.  Many  of  the  philosophical,  theoreti¬ 
cal,  empirical,  and  practical  undercurrents  of  teaching  and  learning  continue  to  shift  at 
an  ever  increasing  rate.  We  have  identified  some  major  bodies  of  research  that  have  been 
used  as  lenses  in  approaching  storytelling  theory  and  that  inform  its  practice. 

At  the  base  of  storytelling  approaches  to  instruction  is  a  theory  of  mind  as  a  pat¬ 
tern  recognizer  (for  several  perspectives  on  this  see  Bechtel  &  Abrahamsen,  1990;  P.M. 
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Churchland,  1995;  P.S.  Churchland  &  Sejnowski,  1992;  Clark,  1993,  1997,  2003;  Elman  et 
al.,  1996;  Gee,  1992;  Hofstadter  and  the  Fluid  Analogies  Research  Group,  1995;  Minsky, 
1985;  Margolis,  1987, 1993;  Nolan,  1994;  Rumelhart,  McClelland,  and  the  PDP  Research 
Group,  1 986).  Far  from  being  primarily  an  analytical,  context-free,  information-processing 
unit,  the  mind  seeks  to  identify  and  organize  mental  life  by  associating  similar  structures, 
events,  or  contexts  into  a  meaningful  whole.  It  is  suggested  that  this  aides  our  ability 
to  prepare  for  and  act  in  future  contexts  (Flawkins  &  Blakeslee,  2004).  Moreover,  much 
of  the  pattern  recognition  done  by  the  mind  remains  at  the  tacit  level  and  can  be  very 
difficult  to  make  explicit  (Polanyi,  1983;  Sternberg,  2000).  These  findings  are  the  reason 
for  interest  in  the  temporal  and  purpose-driven  nature  of  storytelling.  It  is  through  the 
mind's  encounter  with  a  procession  of  contextually  ordered  stimuli  that  it  can  sense  and 
then  apply  information  about  the  patterns  of  events  and  effects  that  exist  in  the  world. 
Furthermore,  that  explicit  approaches  to  eliciting  this  understanding  may  never  achieve 
the  effectiveness  desired  for  instruction.  This  is  especially  true  of  higher  order  cognitive 
skills  such  as  problem  solving,  creativity,  and  leadership.  We  do  not,  however,  want  to 
minimize  the  ongoing  role  of  information  processing  models  in  designing  and  researching 
learning  environments,  but  merely  to  stress  that  our  theoretical  approach  to  instruction 
can  not  rest  there.  In  fact,  some  work  is  already  seeking  to  merge  pattern  recognition  and 
information  processing  models  as  co-mechanisms  of  thought  (Armstrong  et  al.,  1983; 
Marcus,  1999;  Pinker,  1997). 

Building  on  this  theoretical  approach  to  the  mind  are  more  specific  foundational 
texts  and  current  research  aims  organized  around  each  instructional  method  presented 
in  the  paper. 

Case-based  instruction.  Theoretical  approaches  to  the  role  of  cases  in  thinking,  reason¬ 
ing  and  problem-solving  rest  in  a  few  different  strains.  Craik  and  Lockhart's  (1972)  pattern 
recognition  and  depth  of  processing  model  and  Klein's  (1 989, 1 997)  primed  decision  mak¬ 
ing  help  explain  how  cases  are  used  to  help  novices  recognize  patterns  for  generalization 
to  future  decision  making.  This  process  is  also  described  by  Kolodner  (1 993)  in  her  work 
on  problem  solving  processes. 

The  goal  of  case-based  instruction  and  the  value  of  situated  learning  as  given  by  these 
models  and  by  Brown,  Collins  and  Duguid  (1 989)  is  to  help  the  learner  gain  expertise  within 
a  specific  domain  of  action.  Associative  networks  (Flinton,  McClelland  &  Rumelhart,  1 987) 
and  analogical  reasoning  (Klein  &  Whitaker,  1 988;  Shinn,  1 988)  explain  how  connections 
are  made  between  similar  cases,  cognitive  objects,  thoughts  or  perceptions.  Schank  (1 999, 
1 988)  proposes  that  a  dynamic  memory  network  assists  in  the  recall  and  comparison  of 
aspects  of  experience  enabling  the  mind  to  form  analogies  and  sense  patterns. 

Narrative-based  instruction.  Foundational  literature  in  narrative  as  a  tool  for  under¬ 
standing  how  we  organize  meaning  in  the  world  draws  on  Bruner's  (1991,  1990,  1986) 
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discussion  of  the  narrative  construction  of  reality.  Bruner  details  ten  features  of  narrative 
that  contribute  to  this  process  and  outlines  the  next  steps  in  completing  the  model.  Gerrig 
(1 993)  organizes  accounts  of  narrative  experience  around  two  metaphors,  namely,  trans¬ 
portation  into  the  narrative  environment  and  performance  of  meaning  making  activities. 
We  see  here  the  embodied,  contextual,  and  active  dimension  of  work  on  the  relationships 
between  stories  and  our  navigation  of  the  world. 

In  addition  to  the  cognitive  and  experiential  dimensions  of  narrative  research  is  work 
on  the  importance  of  emotion  in  storytelling.  Daniel  Goleman's  (2005)  studies  on  emo¬ 
tional  intelligence  appeal  to  researchers  who  look  at  the  entertainment  and  motivational 
aspects  of  narrative.  Ledoux  (1 996)  also  discusses  the  neurological  centers  of  emotion  and 
the  subconscious  processing  of  stimuli  that  creates  emotional  experiences.  Sarason  (1 999) 
relates  the  emotional  impact  of  stories  and  teaching  to  the  performing  arts  and  suggests 
artistic  expression  be  increasingly  emphasized  in  teacher  education. 

Scenario-based  instruction.  Literature  on  scenario-based  instruction  and  training  refer 
often  to  many  of  the  theoretical  publications  listed  under  case-based  instruction  above. 
However,  the  method  is  extended  to  include  the  training  of  teams  (Cooke,  2002;  DuBois 
&  Gillan,  2000;  Oser  et  al.,  1 999;  Salas  et  al.,  2001 ;  Van  Berio,  2005)  and  strives  to  develop 
highly  elaborate  measurement  structures  (Baker  et  al.,  2004;  Spiker  et  al.,  2006;  for  a  review 
of  the  levels  of  evaluation  see  Kirkpatrick,  1987).  Completing  tasks,  real  or  synthetic,  are 
central  to  the  design  and  objectives  of  scenarios  (Cooke,  in  press). 

The  approach  of  learning-by-doing  is  investigated  by  Schank  et  al.  (1994)  in  the 
discussion  of  goal-based  scenarios.  Other  theoretical  frameworks  that  reflect  the  benefit 
of  active  learning  are  the  Adult  Learning  Model  (Dean,  1994;  Prevou  &  Colorado,  2003), 
as  well  as  constructivist  frameworks  (Bruner,  1 966, 1 996;  Jonassen,  1 998). 

Problem-based  instruction.  The  theoretical  support  for  problem-based  instruction 
often  begins  with  Howard  S.  Barrows  (1 980, 1 996)  and  his  colleagues' work  at  McMaster 
University  (Donner&  Bickley,  1 993)  in  learning  management  and  problem-based  learning. 
Boud  and  Feletti  (1997)  identify  principles  and  practices  prescribed  by  the  instructional 
philosophy.  A  good  overview  of  definitions  and  characteristics  of  problem-based  instruc¬ 
tion  is  given  by  Savery  (2006). The  problem  acts  to  focus  group  discussion,  meaning  mak¬ 
ing,  and  primes  learners  for  active  implementation  of  what  is  learned. 

Lev  Vygotsky's  (1978)  zone  of  proximal  development  is  often  cited  in  research  on 
problem-based  instruction.  It  is  one  approach  for  understanding  and  identifying  problems 
that  are  best  for  different  levels  of  learners  and  in  providing  understanding  of  how  skills 
progressively  build  on  each  other.  Vygotsky  recognizes,  as  does  constructivist  appraisals 
of  problem-based  learning  (Savery  &  Duffy,  1 995;  for  an  overview  of  constructivist  design 
see  Jonassen,  1 998),  that  the  learner  brings  his  or  her  experiences,  goals,  desires,  and  at¬ 
titudes  into  the  learning  environment  and  that  connecting  new  information  to  current 
understandings  is  key  in  gaining  any  type  of  real  competence  in  the  new  material. 
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Research  Agenda 

Case-based  instruction.  There  are  two  main  research  issues  for  cases.  The  first  involves 
finding  methods  for  selecting  the  most  instructive  cases,  especially  as  the  number  of 
available  cases  grow.  Secondly,  there  is  a  need  to  establish  ways  of  extracting  the  im¬ 
portant  principles  from  a  variety  of  cases  while  retaining  the  context  rather  than  simply 
producing  piles  of  facts. 

•  What  should  be  learned  from  a  case? 

•  What  is  the  role  of  the  instructor  in  facilitating  the  desired  interpretation  of  the 
case? 

•  When  a  case  is  written,  how  does  the  author  choose  what  to  summarize  and  what 
to  detail?  How  does  this  affect  the  authority  and  usefulness  of  the  case? 

•  What  should  determine  when  cases  are  used  in  instruction?  How  often  are  they 
used  merely  out  of  habit? 

•  Is  it  possible  to  assess  the  effectiveness  of  the  case-based  method?  If  so,  how? 

Narrative-based  instruction.  Issues  in  narrative-based  instruction  center  first  on  how 

to  structure  the  narrative  itself  Once  a  narrative  is  created,  consideration  has  to  be  given 
to  its  use  and  what,  if  any,  additional  instructional  practices  should  supplement  it.  Many 
of  the  questions  related  to  case-based  instruction  above  apply  to  narratives  as  well,  but 
there  are  some  additional  considerations. 

•  How  do  differences  in  culture,  gender,  interest,  prior  knowledge,  language  ability, 
and  motivation  affect  the  interpretation  of  the  narrative? 

•  How  much  of  the  narrative  should  be  written  for  emotional  effect?  How  much 
should  just  address  the  objectives?  How  immersive  should  it  be? 

•  Should  learning  objectives  be  discussed  before  the  presentation  of  the  narrative? 

•  What  can  and  cannot  be  taught  with  narrative? 

•  What  questions  are  best  to  ask  after  a  narrative  is  presented?  What  can  be  done 
to  promote  reflection? 

•  Is  interrupting  the  narrative  for  teaching  moments  more  or  less  effective  than 
playing  it  through? 

Scenario-based  instruction.  Improved  measurement  is  the  central  issue  for  research 
in  scenario-based  instruction.  The  goal  is  for  training  to  be  measured  so  accurately  that 
trainers  can  expect  a  predictable  and  constant  gain  in  performance  as  the  result  of  run¬ 
ning  an  exercise.  There  are  questions  as  to  how  many  scenario  elements  can  actually  be 
measured  and  the  extent  to  which  new  tools  will  broaden  that  ability. 

•  How  can  instructor  observation  and  assessment  be  improved? 

•  Is  it  possible  to  measure  the  training  value  of  a  scenario  before  it  is  delivered? 

•  Assuming  everything  cannot  be  measured,  what  are  the  critical  elements  to 
measure? 
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•  How  much  time  should  a  trainee  be  engaged  in  a  scenario?  How  long  can  a  trainee 
remain  engaged  and  still  learn  effectively? 

•  How  can  designers  anticipate  novel  actions  in  a  highly  interactive  and  adaptive 
environment?  At  what  point  should  trainees  and  trainers  be  involved  in  the  design 
process?  What  level  of  detail  or  fidelity  is  most  effective? 

Problem-based  instruction. Seeking  methods  for  structuring  problem-based  curricula, 
establishing  standardized  practices  for  measuring  the  effectiveness  of  the  instruction, 
and  defining  the  roles  of  the  participants  engaging  in  the  process  are  all  part  of  further 
research  efforts  in  PBL. 

•  What  role  should  the  instructor  play?  The  learner?  The  environment?  What  ar¬ 
rangement  of  characteristics  between  the  three  is  the  most  efficient? 

•  How  should  problems  be  structured?  How  should  they  be  posed  to  the  learner? 

•  How  are  learning  outcomes  established?  How  are  they  measured? 

•  How  will  learners  be  motivated?  What  happens  if  learners  get  "stuck"? 

•  When  is  problem-based  instruction  appropriate?  If,  and  when,  is  it  to  be  avoided? 

Conclusion 

The  goal  of  this  paper  was  to  provide  a  brief  introduction  to  the  current  research  activity 
in  the  areas  of  storytelling  and  instruction.  Much  of  the  work  and  connections  identified 
here  were  made  by  participants  from  settings  in  academia,  government,  and  industry  at 
a  Storytelling  as  Instructional  Method  workshop  held  in  Mesa,  Arizona  in  2007.  Methods 
and  research  in  case-,  narrative-,  scenario-,  and  problem-based  learning  uncover  a  wealth 
of  resources,  applications  and  challenges  common  to  this  mode  of  instruction. 

Interest  in  storytelling  as  instruction  continues  to  build  for  at  least  two  reasons.  First, 
technological  advances  are  such  that  communication  and  interactivity  are  easier  to  facili¬ 
tate  (Jenkins,  2006),  high-fidelity  and  media  rich  learning  environments  are  becoming  more 
and  more  common  (Gee,  2007),  and  this  contributes  to  the  belief  that  life  and  learning 
in  the  Information  Age  will  differ  significantly  from  that  of  the  Industrial  Age  (Reigeluth, 
1999).  Second,  research  into  learning  continues  to  indicate  the  value  and  effectiveness 
of  the  four  methods  of  storytelling  in  general.  While  there  is  still  some  disagreement 
(Kirschner,  Sweller,  &  Clark,  2006),  many  are  finding  that  learners  embedded  in  contextual, 
authentic,  real  world  problems  are  more  engaged,  draw  on  more  resources,  and  transfer 
learning  more  effectively  (Barnes,  Christensen,  &  Hansen,  1994;  Davis,  Sumara,  &  Luce- 
Kapler,  2008;  National  Research  Council,  2000;  Prevou,  &  Colorado,  2003).  It  is  our  hope 
that  future  research  will  continue  to  uncover  why  exactly  this  is  so  and  how  we  can  more 
effectively  harness  the  power  of  more  appropriately  designed  stories  and  instructional 
environments. 
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